NMR identification of local structural preferences in HIV-1 protease tethered heterodimer in 6 M guanidine hydrochloride.
Understanding protein folding requires complete characterization of all the states of the protein present along the folding pathways. For this purpose nuclear magnetic resonance (NMR) has proved to be a very powerful technique because of the great detail it can unravel regarding the structure and dynamics of protein molecules. We report here NMR identification of local structural preferences in human immunodeficiency virus-1 protease in the 'unfolded state'. Analyses of the chemical shifts revealed the presence of local structural preferences many of which are native-like, and there are also some non-native structural elements. Three-bond H(N)-H(alpha) coupling constants that could be measured for some of the N-terminal and C-terminal residues are consistent with the native-like beta-structure. Unusually shifted 15N and amide proton chemical shifts of residues adjacent to some prolines and tryptophans also indicate the presence of some structural elements. These conclusions are supported by amide proton temperature coefficients and nuclear Overhauser enhancement data. The locations of the residues exhibiting preferred structural propensities on the crystal structure of the protein, give useful insights into the folding mechanism of this protein.